Metabolic conversion of six steroid hormones by human plasma high-density lipoprotein.
Sixteen different steroid hormones were individually tested in equilibrium dialysis against plasma high-density, low-density and very-low-density lipoproteins (HDL, LDL, VLDL) under physiological conditions. Six steroid hormones (androstenediol (AEDOL), estradiol (E2), dehydroepiandrosterone (DHEA), dihydrotestosterone (DHT), pregnenolone (P5), and progesterone (P4)) demonstrated metabolic interaction with HDL, particularly HDL3. In four cases (AEDOL-HDL, E2-HDL, DHEA-HDL and P5-HDL) the interaction products were more lipophilic, while in the other two cases (DHT-HDL, P4-HDL) they were hydrophilic compared to the original steroid hormone substrates. The lipophilic products appeared to be long-chain fatty acid steroid hormone esters at the C-3 position of the steroid hormone. This was confirmed, in preparative incubations, for the two strongest steroid hormone reactants (DHEA and P5) by gas chromatography-mass spectroscopy (GC-MS). Naturally occurring DHEA and P5 esters were identified in normal fresh human plasma by GC-MS, and their fatty acid compositions were similar to that of native HDL3 cholesterol esters. It was deduced that lecithin-cholesterol acyl transferase enzyme was responsible for the lipophilic type conversion activity with P5 greater than DHEA greater than AEDOL greater than E2. For DHT and P4, which exhibit a fundamentally different (hydrophilic) type of metabolic conversion, a totally different form of HDL-associated metabolic activity is indicated. These newly discovered steroid hormone-lipoprotein interactions may be important for steroid hormone processing in plasma and/or steroid hormone delivery to cells.